Induction of peroxisomal beta-oxidation in the rat liver in vivo and in vitro by tetrazole-substituted acetophenones: structure-activity relationships.
LY171883, a leukotriene D4 antagonist in the tetrazole-substituted acetophenone structural class, previously was demonstrated to cause peroxisome proliferation in rodents. In the present studies, several analogs were tested to determine if there are structural requirements for the induction of peroxisomal beta-oxidation in the rat liver in vivo and in cultured rat hepatocytes. Liver weight and serum triglycerides also were measured in vivo. The increases in peroxisomal beta-oxidation caused by the tetrazole-substituted acetophenones in vivo ranged from negligible to greater than 17-fold and there was good agreement with the structure-activity relationships found in cultured hepatocytes. N-methylation of the acidic nitrogen of the tetrazole blocked the peroxisomal effects, indicating that the free acid was required for activity. The length of the alkyl chain linked to the tetrazole also influenced the activity of the compounds. However, the more important determinant of peroxisomal activity may be the spatial orientation of the acidic tetrazole with respect to the planar backbone of the molecule. The data indicate there is a target site for peroxisome proliferation in the liver that is able to distinguish between structurally similar analogs. This site appears to be distinct from the leukotriene receptor since both inducers and noninducers of peroxisomal beta-oxidation were shown previously to be potent leukotriene antagonists.